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1 
The principal object of the invention is to 
provide a machine and apparatus for enabling 
the preparation of acoustical and other tile and 
the like for attachment by screws fo walls and 
ceilings, by the use of which machine and 
paratus the usual dilcult and rime taking oper- 
ation of inserting the screws one by one into the 
tile at the rime of final placement for attach- 
ment may be avoided. 
Another object is to provide a machine and 
apparatus for preparing for attachment by 
screws relatively frangible tile, for example 
mineral acoustical tile, such that permissible 
sized heads of the screws cannot be depended 
upon as the main or sole means for supporting 
the tile in place. The problem is one of lack 
of sufcient crush resistance on the part of the 
tile material, particularly when the tiles are 
subjected fo vibration over long periods of thne, 
to prevent the screw heads from working their 
way through the tile thus failing to support it. 
Subject solution (indicating a more specific ob- 
ject) is to insert screw-retaining tabs, herein- 
after usually ca]led inserts, into the file which 
tabs serve either to increase the effective tile- 
retaining shoulder areas of the screw heads or 
as screw-thread-engaging elements which take 
over the function usually performed by the 
shoulder or under surfaces of screw heads. 
Other obects include provision of: a machine 
for starting screws accurately into acoustical 
trie having a uniform geometrical arrangement 
of sound-absorption and/or screw receiving 
sockets in a manner to effect accurate initial 
placement of the screws in reference to the 
sockets (e. g. approximate centering in the case 
of round sockets) so that the sockets can effec- 
tively conceal the screw heads from view when 
the ti]e are finally attached by the screws; a 
machine for accurately starting a full comple- 
ment of attaching screws at each operation on a 
file, although fo variable depths as required by 
variations in file thickness, and a machine by 
the use of which a single operator with perhaps 
one helper can maintain a supply of prepared tile 
for far more efcient erection and attachment 
by a crew of other 0perators than would other- 
wise be possible (net operator-time gain) and 
with far less tendency to damage the decorative 
or protective finish of the tile. 
A further object is fo provide a machine for 
the uses generally indicated above having a 
simple and efcient mechanism for temporarily 
holding the work (file) against displacemen. 
transversely of ifs principal plane .during inser- 
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tion of the screws, which mechanism will not 
interfere with placement and removal of the 
work and will so apply the necessary holding 
force fo the work as fo protect if from destruc- 
 tire strains. 
A specific object is fo provide a form of screw- 
holding, preferably metallic, insert for mineral 
or other relatively frangible file, which insert 
is adapted fo be driven into the file approxi- 
10 mately parallel fo ifs main faces; is stiff enough 
fo penetrate the file by forced insertion edge- 
wise of the insert; can be easily penetrated by 
screws, and is well adapted fo be propelled with- 
out likelihood of jamming from a storage maga- 
15 zine by a feed slide mechanism whereby an ade- 
quate supply of inserts can be ruade available 
for continued efcient operation in preparing 
the file for final placement. 
A concomitant object is fo provide a novel and 
20 efcient screw-hold-insert magazine and feed 
slide mechanism for a tile-attaching-screw-set- 
ring machine. 
Various other and more sepcific objects will 
become apparent from the following description 
25 of the illustrative form of machine and mecha- 
nisms (adaptation particularly for handling 
perforated mineral acoustical file) shown in the 
accompanying drawings, wherein: 
Fig. 1 is a plan view of the machine showing a 
portion of a file in place on ifs support. 
30 Fig. 2 is à front-side elevation of the principal 
' working parts of the machine including an elec- 
trical power and transmission mechanism for a 
set of four screw driving spindles, portions of the 
3 main framework of the machine and other parts 
being broken away and shown in section. 
Figs. 3 and 4 are vertical sectional views taken 
respectively on line 3--3 of Figure 4 and on line 
--4 of Figure 2, principally illustrating one form 
40 of treadle actuated mechanism for operating in 
proper sequence a plurality of trie insert feed 
slides and a power drive mechanism for the screw 
driving spindles, so that the inserts are com- 
pletely positioned beïore the screws reach the 
4 insert locations. 
Fig. 5 is a detail enlarged scale sectional view 
taken on line -- Fig. 1, showing one of a 
set of work clamping devices so modified as fo 
0 enable adjustment for file thickness variations. 
Fig. 6 is an enlarged sectional assembly view, 
taken on line û-- Fig. 1, showing one insert 
feed slide and ifs magazine and one screw driv- 
ing spindle and its cooperating screw guide, Fig. 
5 6« being an enlarged detail sectional view taken 
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at right angles to Figure 6 of a spindle and tool 
connection. 
Fig. 7 is a fragmentary sectional detail view of 
the upper portion of the magazine etc. as indi- 
cated on Fig. 6. 
Fig. 8 is a further enlarged scale (double actual 
size) secti0ial fragmentary view similar fo Fig- 
ure 7 of the magazine with an insert top guide 
and magazine cover device in elevated (abnor- 
mal) position. 
Figs. 9, 10 and 11 .are enlargêd fragmentary 
detafled views, partially in section, taken af right 
angles fo one another showing a preferred load- 
ing system and apparatus and taken respCtiveÂy 
on lines 9--9 of Fig. il, I--I0 of Fig. 9, and 
Il--Il of Fig. lO. 
Fig. 12 is an enlarged fragmentai'y view; 
partially in section of the top portisn of the fëed 
slide, showing an insert being projected from the 
magazine. 
_Fig:.. 13 is an enlarged section taken on line 
13-,-=13 of Fig:. 6, 
Figs. 14 and 15 are fragmentary views corre- 
sponding generally fo Figs. 3 and 4 res!ectively, 
showing a .modified treadle-operated mechanism 
for proper sequential application of screw-hold- 
ing :inserts .and screws to the trie. 
The .machine., as shown particularly by com- 
pa-rison of-Figs..-1 a.nd 4, bas .a hollow support- 
body.or column I including a pedestat or fioor 
test 2 formed of angle iron or the like and a 
work table_ or top plate (e. g. a!uminum cast- 
ing) 3 The table 3 is solidly connected to a 
main supporting frame section 4 around a de- 
pending continuous fiange 5 of the table, said 
section 4 beig îor example a single Piece of light 
weight sheet moral of rectanguiar box-like form 
open a the front by reason of the vertical 
marginal-portioïs of the piece being doubled 
back on themselves to form stiff front fianges 
, 6' generally exposing the interior of the body. 
The table bas a smooth raised planar top sur- 
face or plateau 8 approximately the exact over- 
all size and shape of the trie T, a major part 
of one trie being shown as resting on the table, 
perforate face downward. The table-is stepped 
af 9, l0 similarly a-ll around the top or plateau 
surface 8, the fiange  being part of stop por- 
tion I 0. 
To locate th'e trie with certain ones (t') of ifs 
perforations t (Fig. 6) in registrat.ion with the 
four sorew and screw driver guides 12 (Fig. t) 
the table 3 bas a set of upstanding tongues 13 
distributed aroflnl its four margins and fastened 
to the stop "'riser" surfaces 9. The upper 
margins Of the various tongues are flared out« 
wardly t0 àsgist in guiding the trie properly into 
workïng p0ïtibn. At each side of the table 
(Fig. 1) the ïölàtëau  may be intersected by 
a hoi'izonaliy elongated indentation 14 to as- 
sist the operator in reaching under the trie with 
his .or ber mgers after the trie has received its 
C0mplement of inserts and screws. The in 
dentations complëment the bevel surfaces $" 
of the trie (Fig. 2) when such a.re provided as 
is usual in assisting the operator fo remove the 
fmished work. 
The screw holding inserts (best shown in Figs. 
 fo 13) are indicted af I in various views, 
and one of the c0mplete set (hot shown) of four 
screws is exhibited af 1  Fig. 6. Unless the trie 
ii of frangible nature (e. g. mineral trie) the 
inserts I are hot usually required. Commonly 
usC Carie or bagasse ber structures employed 
as the ile material are tough enough so that 
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there is no likelihood of the screw heads pulling 
through the trie. Thus the basic operation of 
the machine is fo start the screws I into the 
trie with their points nearly therethrough (hot 
5 illustrated) in readiness for application of the 
trie to a wall o2 ceiling by suitable screw driver 
tools. 
The spindle and power mechanism as a whole 
is degignated 6. The trie hold-down or posi- 
]0 tion-retaining devices 9, Figs. 1, 2, 3 and others, 
are always operated to tile-retaining positions 
belote the screws are inserted; but the magazine 
îeed slide mechanism 70 may be suitably tem- 
porarily disconnected or, if no inserts I are to 
1,5 be used, then perhaps omitted from the ma- 
chine. 
Thê hold-down devices 4 can be operated 
directly by the feed slides (as by constituting 
parts thereof adapted to slip horizontally over 
ri0 the tile as the inserts i6 are driven thereinto, 
hot illustrated). Prefera.bly howeVer thê hold- 
down devices 40 swin over the trie and .press 
downwardly thereon close to the regionS o aï- 
plication of the screws thereto. Said deViees 
2,5 40, as will be more Yuliy described later àré op- 
erated directly by the treadle and cam mectia- 
nism 6 (Figs. 3 and 4 or aRerïmte mechanism 
 8, Figs. 14 and i5) which works the. feed slldes 
to drive the inserts 18 into place and hen 
0 elevates the power unit mechanism 20 te drive 
the screws. Thereby the means to hoid 
trie in place are operated in any event as. re- 
quired for Screw-driving reactance. Inciiental- 
ly, with the specific tfle:hold-down device ar- 
5 rangement shown, the trie are more certinly 
subjected fo direct reactance force thus oppos- 
ing the direction of Lusertïon-of the screws .into 
the trie as wilï be brought out more o-learly 
later. 
40 Power unit 20, -Figs. 1 and 2, comprises in psrt 
an electric motor I I suspended .rom a Chassis 
frame casting 22 guided in part by a sturdy verti- 
cal conter stub 23 and in part by a stabi-lizàng 
rod 2, both slida-bly engaging the chassis .fvame 
45 and rigidiy connected to the top plate or castig 
 3 by suita]Jle means. Ver$ical movemen of the 
chassis is limited .by adjustable abutments 
and 25" on a rod 2 depending }[rom the easting 
3 through the chassis. Puiley-6 on the-nzotor 
0 shaft drives a belt l', Lu tun diving a speed 
reduction double sheave 2 which, through a 
belt 28, drives a double sheave .29 the upper-ele 
ment of which is one of-a-set of four spindie- 
connected puileys encompassed, by a belt 3 so 
 that all the-tool spindtes a.re .simuitaneoly 
driven af uniform-speed and in the-ssme N 
rection. 
P.eferably the four spidies .3-1 (.see.Fg.. 6, one 
only being fully Shown) bave anti-friction .bear- 
60 ing assemblies $.of genera]y-k-nown.construction 
supporting hè spindles for free rotaion i,n iixed 
axial relation fo the chassis. T-he screv¢ dr4ver 
too!s 3 have key coiqnedions-compr4sing-cross 
pins 3 (Fig. 6a) in downwarcily open dimetral 
6 slots 34' of the .spinal]es 31 .ant wih :glireadel 
retainer caps 36 perming inividudl axidi ad- 
justment of .the tools 33-with refeence ,to the 
chassis if necessary. The sheaves or-pdlteys .are. 
all suitably keyed fo thespindies-3.1 .as suggested 
7'0 at 3, Fig..6. 
The .four screw and screw deiver..guides. 12 re 
threaded into the -tale casting 3 ,from below und 
the tools  Siide .anal turn easfly in the guide- 
.  bores.- Tlie bores i COOleration with he Screw- 
; sl0t-engaging upp'erendS 33" df-the tools  f0rm 
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upwardly open sockets each of which, prior to 
placement oï the tile on the.plateau surface 
receives by hand or otherwlse a screw @. Such 
may be supplied ïrom convenient supply recep- 
tacles 36 ïormed as top recesses in the table 
casting as shown in Figs. i and 2. For greater 
spoed of operation on successive file the screws 
can be automatically ïed one-by-one into posi- 
tions aligned with the screv] driver tools. 
eral different types oï magazine feed devices fo 
supply screw drivers are already known. 
The screw driver tools 33 and associated parts--- 
stroke limiting abutment 26' Fig. 2 and others--- 
operate essentially in the manner explained in 
my patent Reissue 23,201 February 28, 1950, 
which is to say that when the screws are driven 
to the desired depth or distance into the file the 
screw heads slip off the tools. 
The treadie mechanism 6@ (Fig. 4), mainly in- 
cludes a ïoot test 6! and lever 62 pivoted on a 
cross shaft 63 suitably supported by the body 
sides, operates through an adjustable connecting 
rod 64 and yoke 66 pivoted fo the chassis 22 at 
66 to elevate the chassis hence the screw al.river 
too!s the pïoper distance to start the screws into 
the tile T. The saine treadie motion could, if 
desired, effect turning of the screw driver tools 
as by the well known "Yankee" (T. M.) spiral 
screw driver principle. That, however, would re- 
quire an unnecessary drain on operator energy 
since suitable electric power is always available 
in or about buildings, vehicles etc. when ready 
ïor acoustical treatment. 
The treadie lever 62 as shown in full lines in 
Fig. 4 (62a indicating a folded-in position ïor 
shipment etc.) is approximately midway of its 
ïull stroke, the first part of which stroke bas 
operated the insert-feed slide mechanisms 1@ and 
hold down devices 4@ as will be explained later. 
During such first part oï the treadle stroke it 
is assumed that a telescoping portion {}4' oï the 
connecting rod 64 has been brought into contact 
with an adjustable abutment portion @4" o.f the 
rod but without having elevated the chassis 22, 
thus insuring that the inserts I{} will bave been 
fully driven into place in the tile belote the points 
of the screws 1 @ arrive at the planes oï the inserts. 
The same essential operation might be accom- 
plished by providing deeper effective guides ïor 
the screws and, concomitantly, a lower starting 
position ïor the power unit chassis 22; but in any 
event (unless separate means, e. g. treadle mech- 
anisms, are provided ïor operating the feed slides 
etc. and ïor advancing the screw drivers) the 
machine must bave a suitable means to cause 
cesss, tion of operation of the feed slides etc. prior 
to the rime the. points of the screws I@ reach the 
positions of respective inserts 1 @. For example: 
Referring particularly to Figs. 3 and 4, the 
treadle mechanism @@ is seen to be connected by 
a push rod 41 to a cam plate 42 the upper in- 
.clined end surface 42' of which bears on a follet 
3 of a unitary rocker lever 44. The lever 44 has 
paired arms 4@ connected by operatively identical 
links 6 to respective rockshafts 41 as through 
levers 48 which operate the feed slides 1@ for the 
inserts 16. Another arm 
operates the tile-hold-down devices 4{} through a 
flexible link 6{} connected to a rockshaft 61 sus- 
pended from the table 3 as clearly shown by Figs. 
3, 4 and 5. The rocker lever 44 may be conven- 
iently supported by a bracket 62 attached to the 
rear wall of the body of the machine (extra heavy 
rear wall being shown) as are the guides 63 for 
the cam plate 
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When the cam plate 42 is raised by the treadle 
to an extent such that the roller 3 of the rocker 
lever 4 rides against the vertical edge 42" of 
the cam plate the treadle operation obviously 
.5 transmits no ïurther motion to the tile-hold- 
down devices or the ïeed slides but, by virtue oï 
taking up oï the lost motion in the D.ush rod 64, 
now becomes effective to elevate e power unit 
2{} and its rotating screw driver tools. 
10 The tile-hold-down devices 4@ as shown by 
Figs. 3, 4 and 5 are inverted --shapod levers 
having running pivotal connections with the ma- 
chine ïramework. As shown (see Fig. 5) short 
pins 6@ supported between paired, depending 
15 brackets 66' secured to respective step portions I @ 
oï the work table engage respective slots 6@" in 
the shanks of the L -shaped levers. 
In Fig. 3 and at the upper left, Fig. 4, the 
rockshaït 61 is seen to be connected to the 
20 pending shanks oï the associated devices @ by 
lever arms 66 operative to swing those devices @ 
inwardly over the work as the rockshat is turned 
counterclockw':se (Fig. 4). Additionally the rock- 
shaït 1 has a motion-reversing arm and link 
5 connection @, 6' with a similar rockshaft @@ 
ai the front oï the machine. The rockshaft 6@, 
by arms 9 thereon similar to the arms @@ o£ 
rockshaft 1, simultaneously swings each o£ the 
£orwardiy disposed hold-down devices 4@ as from 
30 the solid-line-illustrated position Fig. 5 into the 
broken-line-illustrated position corresponding to 
those of all the hold-down-devices as shown by 
Figs. 1, 2 and 4. 
As can be understood with reïerence to Figs. 
5 1 and 5, the pad portions @' oï the devices 4@ 
flrst swing above the tile clear thereoï due to 
the running pivots 6@--@6" and then more down- 
wardly against the tile to clamp its corner por- 
tions flrmly in place against the table surface @. 
4O Since the tile thickness varies (usually in /" 
steps as diagrammatically indicated at T' and T" 
Fig. 5) it is advisable to make the shanks of the 
hold-down devices @ adjustable as suggested 
more or less conventionally at 4", Fig. 5 oniy. 
45 The screw-holding-insert ïeed slides 1@ are 
identical and one ïeed slide and associated maga- 
zine are shown in considerable detail in Figs. 
6, 7, 8 and 12. Each ïeed slide includes a pusher 
or £eed plate 11 connected £or operation by the 
50 rockshaïts 4 when the levers @ thereo are 
swung to the Fig. 2 illustrated positions. Fig. 2 
incidentally exhibits the actual positional rela- 
tionship oï the tile-hold-down devices 4@ and ïeed 
slide pusher plates 1 which, for greater clarity 
 "oï detail are hOt proporly coordinated in Fig. 1. 
(The tile-hold-down devices @ are swung back-- 
per Fig. 5, solid lineswhen the pusher plates' 
are retracted, although that is hot necessarily 
the most desirable sequence of operation. The 
60 hold-down devices could be arranged so as to be 
fully seated on the tile beïore the slides operate 
to propel the inserts 16 into the tile.) 
The screw holding inserts 1{} as already men- 
tioned are preferably of metal, sheet aluminum 
66 being a satisfactory metal from a manuïacturing 
as well as a ïunctional viewpoint. Each insert 
may be sharply pointed as at 4, Fig. 13, and 
each bas doubled-over, parallel side flanges 16, 
see Figs. 8 and 9. The flanges increase the effec- 
70 rive stiffness over that of the original metal stock 
and double the over all thickness of the insert so 
that it is unlikely to jam in the ïeed guide when 
the insert metal is burred or slightly deformed. 
At the same .rime the main body or web of each 
'7 insert-is thin enough to be readily penetrated 



by the.tile-attaching, screws t8 even without tle 
assistance of pilotholes such as ] or receiving 
the screw points. 
The shanks of the-screws I are preferabty 
threaded clear to.their heads so that when finally 
driven, into tile-attaching positions the screw 
threals adequately support the trie through the 
intermediary of the inserts even £hongh the heads 
may hot be driven into .contact with the inserts. 
The magazines 89 for the inserts 16 are ruade 
to conform substantially to the insert contours, 
as shown by Fig. 13, with adequate working clear- 
ance such as will enable properly prepared stacks 
of inserts tobe readily inserted downwardly into 
the magazines through their.open top ends as 
against the resistance of suitable: spring and 
bolster assemblies such .as indicated .ai 81, 82, 
Ftgs. 6 and 9. The bolsters 62, Fig. 6, are hazden- 
ed steel and contoured similarly to the inserts 
16. They may be fastened torespectie spring- 
guiding tubes 83 (one shown) telescoping similar 
tubes 84, each pivotally supported on the .inside 
of the machine body as on a bracket 8§. That 
pivotal arrangement for spring etc:. assemblies 
facilitates placement thereof into working posi- 
tions in the magazines as will be evident, .allow- 
ing normally very longlow scale springs to :be used 
so that the upward feeding force of each spring 
will hot be toc small ai any :rime. The weight 
of the stack of ïnserts decreases as the .effective 
strengthof the spring decreases. 
The lowermost insert 16 of each stack rests on 
the bolster plate 82 and the uppermost is pressed 
against the associated hardened .steelwear plate 
86 carried on a movable cover 89 =for the maga- 
zine. The cover-is-preferably pivoted as ai 
te its pusher.plate guide bracket casting 9 I. The 
brackets 91 are fastened securèly fo the table 
steps I[} and provicle precision guides .for 
pusher plates 71 in a suitable man_ner.. 
The pusher plates ïl are-pr.eferably onnected 
to their -operating rockshafts 47 by linkages such 
as shown by Figs. 1 and 6. The latter view shows 
a. pusher plate ]1 connected to a support 92 slid 
able in the bracket .91 which may include a fixed 
cover section 9 carrying a pivot.94.for atwo part 
lever 9. The lever 9livotally carries a link 
96 pivotally connected to the .support 92. for the 
pusher ptate 71 , and. the leer 96. is attached by 
another link 97 to an upstarding lever arm 
secured on the rockshaft 4].. With that. arrange- 
ment there is only an insignificant power loss in 
transmitting the output of the £readle and cam 
mechanism {} to the feed slides, sliding friction 
being practically minimized. 
The upper end of each magazine 89 (see Flgs. 
10 and 12) is cut away in stepped ïormation as 
indicated ai I[} and H}I so hat with the fiange 
portions 7 of the topmost insert 1S.in face-to-. 
face contact with the wear p!ate 89. of co.v.er 
the point 74 and the under face of said inser.t 
amply clear the stop surface 189. Theeby .the 
inserts can be safely pushed ouo the magazine 
without likelihood of_jamming despie -tolerable 
amount of malformation n part -of lhe insers 
such as can be expected vhen the inserts .are 
ruade as metal stampings. .As can be most 
easily understood with reference fo Fig. 12, .tf 
inserts 16 were allto-be inverted, ï. e. positioned 
with their fiange sides down, then the insext 
which is next-to-the:top (such-as .the che _fllus- 
trated in full lines in Fig. OE2) would ,occasionally 
bave its leading portion defining the point 74 
a sufficiently h.igh .elevaion in relation to the 

magazine so that jamming could occur by reason 
of two inserts trying fo leave the magazine simul- 
taneously (friction feeding effect). 
For loading the magazines 89 with inserts I$ 
 the latter are preferably assembled in stacks, for 
exampte about six Juches long, in mutually reg- 
istering relationship on a rod such as partially 
. shown ai [fl in Figs. 9, 10 and 11 engaging 
openings 18 of the inserts and retained on the 
10 rod as :by a plate 197slotted ai 198, Fig. 10, de- 
tachably, to engage the od at paired notches 
1[}9. The plate 19 thus serves in place of the 
load retainer element of a clip-type magazine 
loader such as may, of course, be used. 
1 The stack of inserts with the retainer 1}7 is 
placed over the tcp of the magazine as shown by 
comparison of Figs. 9 and 10; and thon the load- 
ing plate 197 is s!id out from under the stack al- 
lowing the inserts to corne into contact with the 
{} bolster 82 (see Fig. 9) as the rod is withdrawn. 
The stack of inserts is then shoved down into the 
magazine past retainer pawls I ,, Figs. 8 and 9, 
described later. 
Another methcd would be to provide an 
5 pecilly small h.ole I$ in the insert which de- 
fines .the bottom of the stack and a screw thread 
on the lower end of the rod I{} to engage that 
hole. Thus the rod thread would be unscrewed 
from engagement with the lowermost insert by 
3{} turning the rod af ter the stack of inserts had 
been fully placed in the magazine. 
To hold the stack of inserts in the magazine 
until the cover 89 is fastened down as by nut 
89' a pair of pawls 119 biased toward each other 
35 by suitab!e springs I 11 are provided in position to 
be cammed back by the oncoming inserts, where- 
upon the pawls finally overhang the topmost 
one of the stack as in Fig. 8. When the cover 
9 is lowered to the position shown by Fig. 
40 the topmost che of the stack of inserts is low- 
ered slightly out of contact with the pawls by 
abutment with the wear plate 68. Therefore the 
pawls need not be shoved back out of insert-re- 
taining pcsition by the cover; and in case the 
45 cover is 'aised for inspection or for any reason 
none of the inserts 16 will be ejeced upwardly 
out.of the magazine. 
leerring to Figs. 14-and 15 these views il- 
lustrate an alternative arrangement for operat- 
5O ing the cam plate mechanism 42, 49 etc. shown 
. by Figs. 3 and 4 while insuring the proper de- 
scribed sequence of operations on the trie. In 
Fig. 14 the treadle lever 162 is connected fo the 
somewhat modified feed slide and hold-down- 
5, device operating rocker lever 14 ;by a collaps- 
ible-push rod assembl-y 189 permitting yieldingly 
opposed -lost motion. Specifically a rod 179 is 
normaIly in the illustrated position in respect 
to a hollow crosshead 171 connected by a stiff 
60 rod 12 directly to a rigid arm 173 of the oper- 
ating lever; and while the treadle lever is being 
raised to ifs full-line-iliustrated position the 
spring 174 acts to transmit the necessary trie- 
insert-propelling ïorce without collapsing. As 
6 soon, however, .as the inserts are driven home 
into the trie and the hold-down de,ces .49 en- 
gage the tile the continued upward swing of 
the treadle.lever thon compresses the spring 174 
70 permitting elevation of .the power mechanism 2 
through the rod 64 as already described. 
It might be noted by reference to Fig. 6 that 
the .inseçts .18 are preferably driven slightly 
yond he receiving edge surfaces of-the trie T 

shòulder surface portion 162 f. the£cp f. "he..:.7. so that they will never interfere with.removal of 
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the trie from the subject machine or prevent inui 
edge fo edge erection of the trie. 
It will be apparent that the subject machine 
does not have to stand upright although that is 
the most advantageous position thus far round 
for ifs use. 
I claim: 
1. A portable machine for starting headed fas- 
tening screws into work pieces dapted for at- 
tachment fo a building or the like by screws, said 
machine comprising a relatively lightweight 
metal frame means having a supporting surface 
for the work and means to locate the work there- 
on, means on the frame and opening through the 
supporting surface forming a set of mutually 
parallel guides for the screws, a corresponding 
set of rotary screw driver tools aligned with the 
guides, a chassis having bearings supporting the 
tools for rotary movement and restraining them 
against axial movement relative fo the chassis, 
an e]ectric motor and power transmission means 
on the chassis, said transmission means compris. 
ing flexible belts connected fo the tools for turn- 
ing them simultaneously, means for moving the 
chassis toward the work supporting .surface fo 
drive the screws into the work, and an adjustable 
stop betveen the frame means and the chassis 
 for limiting .the depth of penetration of the work 
by the screws. 
2. A machine for starting headed fastening 
screws in'to trie of relatively frangible nature 
priur fo erection or final placement and for pro- 
viding adeqate tfle-retaining shouider areas for 
the screws: comprising means for locating the 
tile in a predetermined position, screw-holding- 
tb supp!y magazines disposed adjacent edge 
porti.ons of the trie as Iocated by said means, feed 
slide devices propeliing the tabs one by one from 
respective magazines edgewise of the tabs into 
the trie, slidably mounted screw driving mecha- 
nism arranged fo propel screws into the ,trie and 
through the tabs, and a conmon means arranged 
and constrained fo operate rst the feed slide 
devices and then the screw driving mechanim as 
said mechanism is moved toward the file. 
3. A machine for preparing relatively frangible 
trie for screw-fastening erection or final place- 
ment: comprising a support with means defi- 
nitely locating a trie thereon, magazines and 
associated feed slide mechanisms associated with 
the support adapted for supplying and inserting 
relatively fiat tab elemen.ts edgewise of them- 
selves into edges of the trie, screw driving mecha- 
nism including rotary screw drivers slidably 
mounted with respect fo the support and adapted 
and arranged fo be driven fo propel tile-fastening 
screws through the inserted tabs and into the trie, 
and actuating mechanism adapted and con- 
strained first fo operate the feed slides for inser- 
tion of the tab elemens and then fo cause the 
screw drivers to become active fo perform their 
stated functions. 
4. A machine according fo claire 3 wherein 
said actuating mechanism comprises a treadle 
means a cam and folower connection between 
the tread!e means and the feed slide mechanisms 
fo operate the saine during a partial stroke of 
the treadle means the cam and follower then be- 
coming ineffective fo further moe the feed slides, 
aud an operating cormection between the treadle 
means and the screw drivers separate from the 
cam and follower connection and becoming active 
during the remainder of the stroke of the treadle 
means. 
5. A machine according fo claire 3 wherein 
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said actuating mechanism comprises treadle 
means having an operating spring connection 
with the magazine feed slide mechanisms, one of 
the lïtter has motion limiting means so arranged 
5 that after insertion of the tabs the spring is 
.strained by further motion of the treadle means 
 whereby ho become ineffective on the feed s!ides, 
and means fo enable further movement of the 
treadle means fo advance the screw drivers. 
ô. A machine for starting headed fastening 
screws into trie or the like: comprising a frame 
having a main-tile-face-supporting surface and 
tile-edge guide means for locating a trie thereon, 
rotary screw driving tools mounted to the frame 
15 and with their rotational axes normal to the 
principal plane of the supported trie, means for 
rotating the toos, guideways for the screws 
aligned with the ,tools, extending through the trie 
supporting surface and mounted fo the frame, 
means for moving the tools along their said axes 
for starting the screws into the trie, and means 
acting fo engage and hold ,the trie and to prevent 
movement of the trie in the direction of axial 
movement of the tools. 
25 7. The machine according fo claire ô wherein 
the means for preventing movement of the trie 
in the direction of movement of the screw driv- 
ing tools moves from a position clear of the trie 
toward and against the trie face which lies op- 
30 posite from the one into which the screws are 
driven. 
8. A machine for starting headed fastening 
screws into trie or the like: comprising a frame 
having a main-tile-face-supporting surface and 
35 tile-edge guide means for locating the trie there- 
on, a screw driving power mechanism comprising 
a plurality of torsionally interconnected screw 
driving tools with their rotational axes normal fo 
the principal plane of the supported trie and a 
0 motor for driving the tools, guides on the frame 
for the screws aligned with the tools, means for 
moving the tools along their said axes for start- 
ing the screws into the t21e, and means operated 
by the tool moving means and engaging the trie 
45 in a manner fo prevent movement of the trie in 
the direction of movement of the tools. 
9. A machine for inserting fasteners including 
screws into acoustical or other trie: comprising a 
device having a main supporting surface for the 
50 trie and having tfle-edge-engaging guides fo 
locate the trie accurately on said Surface, slide 
feed mechanism on the device, operating means 
therefor adapted and arranged fo drive screw re- 
ceiving tabs into edge portions of the trie when 
55 located as mentioned, power operated multiple 
spindle screw driver mechanism adapted and re- 
tractable arranged fo insert the screws into the 
trie through the tabs, and means operated by one 
of said mechanisms for engaging and holding the 
60 trie against the main trie supporting surface dur- 
ing insertion of the screws. 
10. In a machine of the class àescribed, means 
supporting and locating a trie made of relatively 
penetrable material by engagement with a main 
65 face and two relatively intersecting edges of the 
trie, and a feed slide mechanism associated with 
said means and positioned to drive relatively stiff 
tab elements into edge portions of the trie. 
11. A machine arranged for inserting fastener- 
70 engaging tabs edgewise into trie or the like, com- 
prising: frame means to support the work, a feed 
slide adjacent to the work for inserting the tabs 
into the work, a magazine for the tabs cooper- 
ating with the feed slide, said magazine compris- 
75 ing a guide for the tabs, a tube telescoping the 
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guide and having a follower for the tabs, another 
tube telescoping the first tube, a compression 
spring contained by the two tubes and acting in 
a direction to separate them, the second tube 
being pivotally connected to the frame, and the 
tubes being collapsible on themselves by oppesing 
the force of the spring to an extent enabling the 
spring and tube assembly tobe detached from 
the tab guide while still pivotally connected to 
the frame. 
12. A portable machine for starting headed 
fastening screws into acoustical or other tile prior 
to final placement or erection of the trie: com- 
prising a light weighthollow body having a tile- 
supporting top surface, relatively intersecting 
right surfaces adjacent thereto adapted to locate 
the trie on the first mentioned surface through 
engagement with at least two correspondingly 
lated and relatively adjacent edges of the tile, 
chassis located below the supporting surface and 
carrying a set of rotary screw drivers and 
mechanism for driving them in unison, means 
rigid with said body, in fixed mutually parallel 
relationship, comprising guides for screws open- 
ing adjacent the under face of the supported trie, 
said guides receiving the screw-engaging ends of 
the screw drivers, means guiding the chassis, and 
means advancing the chassis a controlled dis- 
tance toward the tile supporting surface. 
13. A portable machine for starting headed 
fastening screws into acoustical or other trie prior 
to final placement or erection of the tile compris- 
ing a table having a main tile-supporting surface, 
means including two sers of approximately up- 
right tongues at horizontally opposite margins of 
said main surface, the tongues of each set being 
rnutual]y spaced apart horizontally and the 
means being adapted to locate the trie on said 
surface through engagement with at  least çhree 
relatively intersécting edges of the tile,.thespac - 
ing between the tongues of each set being 
cient to enable manual placement of the tile by 
digital engagement with associated relatively op- 
posite edge surfaces of the trie, multiple spindle 
power mechanism below the supporting surface 
and including a torsionally interconnected set of 
rotary screw drivers guided for raising and lower- 
ing movement relative to the table, the screw 
drivers being adapted and arranged to torsionally 
engage and propel a plurality of screws simul- 
taneously into the trie while supported on said 
table surface, guide means to which the set of 
rotary screw drivers is mounted, and means rela- 
tively moving the rotary screw driver set along 
the guides. 
14. A portable machine for starting headed 
fastening screws into the face apertures of per- 
forated acoustical trie prior to final placement or 
erection of the trie: comprising a hollow sheet 
metal stand having a rigid top-plate at its top 
portion forming a table for receiving trie, face- 
down, the top plate having means projecting 
wardly therefrom and positioned to locate the trie 
in horizontal position on the table in two rela- 
tively intersecting vertical plates, the plate 
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having vertical screw receiving guide bores there- 
through aligned with certain of the trie aperçures 
when the trie engages the locating means, vertical 
guide bars rigidly supported by the top plate and 
extending downwardly therefrom within the hol- 
low stand, a chassis slidable on the guide bars, a 
set of vertically disposed screw drivers on the 
chassis extending into respective screw receiving 
bores and guided thereby, an electric motor SUR- 
ported by the chassis and transmission means 
connecting the motor to all the screw drivers for 
turning them in unison, and means including a 
treadle operated mechanism supported by the 
stand and connected fo the chassis for elevating 
the motor, transmission means and screw drivers 
as a unit for simultaneously starting çhe screws 
into the tile. 
15. A- machine for starting headed fastening 
screws into tile of relativelF frangible nature 
prier to erection or final placement: comprising 
a support and tile-ege-engaging means locating 
the trie in three normallF and mutuallF inter- 
secting.planes, a £ab magazine in fixed relation 
to the support for screw-holding insert tabs, stiff 
enough andrhin enough to penetrate the edge 
portions of the tile but readilF penetrable b« 
screws, means forcing a tab from a magazine 
edgewise of the tab into the trie, means receiving 
and guiding screws, and means for driving the 
point of a screw received in the guiding means 
through the tab crosswise of its principal plane 
and into the trie. 
16. A machine assemblage accuratelF placing 
screws and comprising a frame, a work support 
plate carried bF the frame, work positioning 
means associated with the work support plate, 
screw driving means mounted to the frame below 
the work support .plate, the mounting thereof 
comprising guides slidably receiving the screw 
driving means and screw receiving guideways 
opening through the work support plate, the 
screw driving means axiallF aligned with the 
screw receiving guidewaFs, with the screw en- 
gaging portion thereof entered in the lower part 
of the screw receiving guideway. 
MANLEY R. PROECE. 
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